Steroidogenic factor 1 differentially regulates basal and inducible steroidogenic gene expression and steroid synthesis in human adrenocortical H295R cells.
The significance of steroidogenic factor 1 (SF-1) in adrenal steroidogenesis was studied using adrenocortical cell lines transformed with a dominant negative mutant of SF-1. Constitutive expression of the mutant did not only impair the activity of endogenous SF-1 but also diminish its own expression, suggesting that SF-1 was under autoregulation. Inhibition of the endogenous SF-1 activity significantly reduced basal and inducible transcription of CYP17, CYP21B and CYP11B1, but exhibited little effects on StAR and CYP11A1 expression. Stimulating the transformed cells with potassium and cAMP freed CYP11B2 from the mutant-caused transcriptional inhibition, whereas the transformation abolished induction of CYP17 by both stimulants. Consistent with the transcriptional changes of steroidogenic genes, basal and inducible synthesis of cortisol and androgens drastically declined in the transformed cell lines. The relief of CYP11B2 repression following the potassium and cAMP stimulation removed the restraint the mutant exerted on aldosterone synthesis, and resulted in aldosterone overproduction in the stimulated transformed cells. SF-1 also plays a role in regulating the adrenocorticotrophic hormone (ACTH) responsiveness of the adrenocortical cells. Inhibition of SF-1 activity significantly decreased basal expression of ACTH receptor and its induction by potassium and cAMP.